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150/50=3.0    100/15=6.7
ニコランジル（SG-75）の開発研究、作用機序
• Norio TAIRA, Keisuke SATOH, Teruyuki YANAGISAWA, Yutaka IMAI & Masao 
HIWATARI: Pharmacological profile of a new coronary vasodilator 
drug, 2-nicotinamidoethyl nitrate (SG-75). Clin. Exp. Pharmacol. Physiol. 6, 
301-316, 1979.
• Teruyuki YANAGISAWA, Keisuke SATOH & Norio TAIRA: Circumstantial 
evidence for increased potassium conductance of membrane of 
cardiac muscle by 2-nicotinamidoethyl nitrate (SG-75). Japan. J. Pharmacol. 
29, 687-694, 1979. 
• Teruyuki YANAGISAWA & Norio TAIRA: Effect of 2-nicotinamidethyl nitrate 
(SG-75) on the membrane potentialof left atrial muscle fibres of the dog: 
Increase in potassium conductance. Naunyn-Schmiedeberg's Arch. 
Pharmacol. 312, 69-76, 1980. 
• Teruyuki YANAGISAWA & Norio TAIRA: Effect of 2-nicotinamidethyl nitrate 
(SG-75) on membrane potentials of canine Purkinje fibers. Japan. J. 









i. v.: intravenous injection
ニコランジルによる冠血流量の増加作用
ニコランジル (SG-75):冠動脈抵抗↓ ↓
Intraduodenal administration of nicorandil (3mg/kg) 
≒ intravenous injection (0.3mg/kg)
Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16. 
SEM in parentheses, n=5. : P＜0.05,
a.v.: arterio-venous; AV: atrioventricular
ニコランジル(SG-75): 冠動脈抵抗↓ ↓
Intraduodenal administration of nicorandil (3mg/kg) 
≒ intravenous injection (0.3mg/kg)
Taira N, Satoh K, Yanagisawa T et al. Clin Exp Pharmacol Physiol 1979;6:301-16. 
SEM in parentheses, n=5. : P＜0.05,


















N-Sch. Arch Pharmacol. 1980;312:69-76.
イヌ心房筋膜電位に対するニコランジルの作用：ACh（メサコリン）との比較
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• Norio TAIRA, Masao ENDOH, Toshihiko IIJIMA, Keisuke SATOH, Teruyuki YANAGISAWA, Shuuji YAMASHITA, 
Masahiko MARUYAMA, Mitsuo KAWADA & Yukio WADA: Mode and mechanism of action of 3,4-dihydro-6[4-
(3,4-dimethoxybenzoyl)-piperazinyl]-2(1H)-quinolinone (OPC-8212、ベスナリノン), a novel positive 
inotropic drug, on the dog heart. Arzneim.-Forsch. 34(I), 347-355, 1984.
• Teruyuki YANAGISAWA, Masao ENDOH & Norio TAIRA: Involvement of cyclic AMP in the positive inotropic 
effect of OPC-8212, a new cardiotonic agent, on the canine ventricular muscle. Japan. J. Pharmacol. 36, 379-
388, 1984.
• Masao, ENDOH, Teruyuki YANAGISAWA, Tominori MORITA & Norio TAIRA: Differential effects of sulmazole (AR-L 
115 BS) on contractile force and cyclic AMP levels in canine ventricular muscles: Comparison with MDL 17,043. 
J. Pharmacol. Exp. Ther. 234, 267-273, 1985. ⇒ピモベンダン
• Masao ENDOH, Teruyuki YANAGISAWA, Norio TAIRA & John R. BLINKS: Effects of new inotropic agents on cyclic 
nucleotide metabolism and calcium transients in canine ventricular muscle. Circulation 73, Suppl. III, III117-
III133, 1986.
• Teruyuki YANAGISAWA, Kuniaki ISHII & Norio TAIRA: Antitachycardiac effects of OPC-8212, a novel cardiotonic
agent, on tachycardiac responses of guinea pig isolated right atria to isoproterenol and histamine. J. Cardiovasc. 
Pharmacol. 10, 47-54, 1987.
• Hitoshi YOKOYAMA, Kuniaki ISHII, Teruyuki YANAGISAWA & Norio TAIRA: An explanation  of bell-shaped dose-











































CaV: 電位依存性L型Ca2+チャネル -P （Ca2+流入↑、[Ca2+]i↑）
NCX: Na/Ca交換体
PLB: ホスホランバン-P （SRCaポンプ機能↑、Caトランジェント短縮、弛緩亢進）
RyR: Ca2+遊離チャネル-P （Ca2+遊離↑ 、[Ca2+]i↑）
Tm: トロポミオシン


























































Pascual-Figal, DA et al. Eur J Heart Fail. 2011;13:718–25.
sST2: soluble ST2 (心臓リモデリングを反映する炎症ストレス; encoded by the 
IL1RL1 gene)
hs-cTnT: high-sensitivity cardiac troponin T (心筋壊死) 










































• Tohoku J Exp Med. 2015 July;236(3):225-32.


































EC50 = 2.3 μM



















(SDH) and COX activity were 
assessed by immunostaining 
of the heart tissues (Left) 
and SDH (right) of the kidny
tissues from Mitomice
MA-5はmitofilinに結合しMINOS 複合体の機能を高める。
The protective effect of MA-5 against kidney 
and cardiac injury
Tang C, Dong Z: Mitochondria in kidney injury: When the power plant 
fails. J Am Soc Nephrol 27: 2016. doi: 10.1681/ASN.2015111277
(A) In unstressed, healthy mitochondria, the integrity of both MOM and 
MIM is maintained to retain cytochrome c (Cyt C) in cristae and mtDNA
in matrix. MICOS, including mitofilin, preserves the cristae structure 
and regulates the activity of ATP synthase. The newly identified MA-5 
binds to mitofilin (MIC60 <Ref 12. Pfanner N et al) to facilitate ATP 
generation via ATP synthase. 
Critical Role of mitochondria in AKI. 
H+, proton; 
Pi, phosphate; 
PTP, permeability transition pore
The protective effect of MA-5 against kidney 
and cardiac injury
Tang C, Dong Z: Mitochondria in kidney injury: When the power plant 
fails. J Am Soc Nephrol 27: 2016. doi: 10.1681/ASN.2015111277
(B) Upon stress, mitochondria become permeable at both MOM and 
MIM, leading to the release of cytochrome c, MPT, loss of membrane 
potential, inactivation of ATP synthase, and production of ROS for cell 
injury and death. Dying or dead cells release mtDNA to activate 
systemic inflammation via TLR9 to further induce AKI. 
































Life Subscriber since 1975
昭和47年より、薬理学教室にて学んだ。
おかげで、ハリソン内科書を早くに知り、
学生時代からのNEJMの生涯購読者
本年度は帝国大学医科大学百周年です。
http://www.m
ed.tohoku.ac.j
p/100th/index.
html
本年度は帝国大学医科大学百周年です。
http://www.m
ed.tohoku.ac.j
p/100th/index.
html
「職業的意義」をめぐる「学び習慣」仮説
現在の知
識・能力獲
得
現在の地位
（所得など）
大学時代の
学習熱心度
卒業時の知
識・能力獲
得
０
０
工学部卒業生の「学び習慣」仮説
出典：矢野眞和『大学改革の海図』玉川大学出版部、2005年、275頁
＋ ＋＋
＋
東北大学百周年事業
20070828 片平、魯迅階段教室にて市民に「心臓を守る薬物」講義


